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ABSTRACT: 

PROBLEM TO BE SOLVED: To further simplify processes and enable 
forming a high 

resistance impurity region by positively using an oxide layer 
which is formed 

by a means such as anode oxidation of a gate electrode. 

SOLUTION: After an oxide silicon film 102 has been formed on a 
substrate 101, a 

crystallized silicon film is patterned, and an island-shaped 
region 103 and an 

oxide silicon film 10 on the island-shaped region 103 are formed. 
After that, 

patterning is performed, and a gate electrode 105 and a mask film 
106 are 

formed. After an anode oxide film 107 is formed, dry etching is 

performed, and , i . ^ 

a gate insulating film 104' is formed. Then a current is applied 

to the gate 

electrode 105 in an electrolytic liquid, and anode oxide 108 of a 

barrier type , , 

is formed. After that, etching is performed by using mixed acia 

such as , , ^ . T m-:* 

phosphoric acid, impurities are implanted m an active layer 103 

of a TFT, and , , . ^ 

low-resistance impurity regions 110, 113 and high resistance 

impurity regions . . . ^ ^ 

111, 112 are formed. Lastly, an oxide silicon film 114 is formed 

on the entire 

surface, and an aliaminum wiring/electrodes 115, 116 are formed. 
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mi^mnPfmimi&i^^mifZikifhtLfz i w^fiti 

'm,mt. mnmz±m±^tmzX'^xm^^tix\.^^ 30 
snsvs tt/i±(cis 1 <rmm ^ mm- ^ s 2 coxs ^ . 

S3^0XSfc. 

tux. SfiK^lco«M*K$:X'y^v^t. a<-t^. 
cr>TMt. 50 



lutes 1 <^ji^mmimm^M^mirzm^^^ms<7)TM 
M&tfiT^miim^<r>^mizimtK^m^^ i: m^-r ^ 

mtiy-^ h'^ir^x^ tLXmay^ h«»K5rX y 
S ^ t J: r> T ^«*fcJ^Ov£ttft ^ i5 =5: 9 ^ 1 5: »a 

xs^ratc, y^ h«a$:i^ffiK^i:-ri.^^CctoTi^ 
2 <7>fSimt<m^m&-t^ zt^i^mt-r^ ^*sia 

[000 1] 

Lrzti^w<otm0M±(^zm&i^tL^miy^ h^h^ 

yi/>^^ (TFT) ii5j;i/-f-cof^K:^t3|llt-^. 

5 O-CmTcO^y^X^KJitCjgfiE^ilSTFTtC^ 

—If or ^ 7^ ^ b u :7 ^ — i^'-fe y^—mcom 
^. 

[000 21 

T {miSihy>'Jxi$^) ^mm-hztt<ji:<m^tix 
^m^i^zm^^tin&mmTFTi,zi)-h'ox. xom 

i^tc'tsfc. ^mww^^i^timx^m^ti^xo^j: 

S»fii:^tt**f«Sc (S®tSb'^^>^ (HRD) tL<ii 
ffi»SHU>f >- (LDD) ) i:mi-hZtf)^£^t^ti 

->X. TFTi^zi±mki'^^fS[Si^i;^<t>->f:z. mz. 

[0003] [36Cti. 3aftiTffiV^i^ttTl^&HRD 
«6 0 l±(iTt6M6 02i:m^L. vStt«€:tSAf^ 
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6 (A) ) 

[0 0 04] h««6 0 5A^'^tefiiJi* (« 

^ K- try ^*o:J^=5:t ^«Stn:=Cc^«1*lS« ( H R D ) 
6 0 6. 6 0 7;^«ffift«6 0 3(C^g*Stl€i. 

a5tt'ft*^i3C:<i:i:»n&, (136 (B) ) 
[0 0 0 5] mz. r^XvCVD. APCVD^CO* 

•c. y>r hmti<ommi^zfmLx«meo9^m&c.'t 

(06 (D) ) 

«j7t*^*AL. b«ffi6 0 5i>J:l/fflM6 0 9$: 20 

V-XXKU'>f>'««) 6 10. 

6 1 ii}<imm6 0 3^zmai^tti>. -eur. w—r- 

(E) ) 

[0 0 0 61 Hratt»ft6 12$:mL. 

oT. y-^/HU>f ytC}£a-r^iS»-«ffi6 1 3. 30 
6 lA^l&^-th. (126 (F) ) 
[0007] 

istmmmn^zii * t L D D amru ^xi:^(r>tt,m 

[ 0 0 0 8 ] 3S 1 \,z\tv—^-m<rm^\,zx h^¥m<^ 
^^(o^mf^immmz^\^x\iTMV!^7tm<^m 40 

XnZi^htiti. 

[00091 Lt^L^xf)^^. *$^c;y^xS«±<7)TFT 

a^yrrri-;^ (RTAj>^i>liRTP) tcJBA>S'^> 



1^BB¥1 0-65 181 

4 

[00101^2 t±raS(7)m^0HJt S T'*> ^ . 
608c7)J5${i0. 5— 2/xm(>ife^>. 3i«. 
ig(t4>ix-&Tta»6 0 2c0ff$<±l 0 0 0 — 3 00 0A 

<i)0. ^ofpi&TLtz. TFTcr>imfrzm\'^htii> 

tX-ib-oti. C:fLtiRS5tt>f^>'Xv^y^ (RI E) 

[0011] ^mK^-w^wm<r> y{tmm.wz 
\ihr>^^zx->xm]kfcimmx'h'o . ^^aefi^w 

[0012] UeoJ; d^(:fSia^:»i*t. J: 

(SSfilHW^fy. HRD) «:W-r&TFTt3B8-*'«>. 

z:zx\ saaSKw^ y (hrd ) i:ioSi^:^r5:-r^ 

X. ^tt!fi5jas<iit«M«v^ic7)co. K*. mm 

mimi\iLXTMV^cnim{ti:mfX. itelRtLTSa 
[00 131 

0 0OAmXcr)Wv^ic7)iTia/E<. L^^ti^-t^Jgfifc 
T^ht\^'^o'^BLi:^LX\r^htiiib. fie^fe^S^rttX y 

[00141 V^;bKJ>^>'^''J^S<7)BftK^I:ft{i:7 

•y S^cox ^ ^ X h -C^r ttfitf X v-f - V / S it^C V 

#?L«Si7)affiK>(ttt(i«IBr^^x.yf-^yh 

tcio-cSWWCcx.yf-y^Sfi^. ::<r)fzib. TFT 
r^-iy (S«) $:^;t^.::h^(r<. JOS-f^^l t^^T- 
ffiKlkWi H y >f X'7 ^>:/-Ctitt4^TX y -f-y^r^ti 
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(0015101 ii*«B90362ts:WiX=eS:^LTV% 
tr. I£«l 0 1 JitcTtfttfe»)Rl 0 2^»«L. 
S ^caitJB 1 0 3 (**feejTI±»e 

LTi^^4^f*^«SAtt^*^v^^ ) (cJ:-:»TiefiEir 10 

»« 1 0 4 ^ JBfiE; L . S 4> (daffiK-ftsTtg^r^rRtc <fc 

r;l^ 5 - 1> A±«cSfl:f- r^' * Shi/^ 2 «flBt ^Sftf- 

[0 0 16] ^ ^irZ^comsLim-yx . fSfSMiuzi^^^ 

(01 (A) ) 

tooi7]<>:(c. y-f hvaioBcwKSffi^'Cis 3o 

-2 0%i0^xyKt>L<ai^j.<7K. ^n^. 

mo. 9-1. OXh^. Zcryi^iZlt. 10^3 0 

«'r^»-i:*^'T'#-&. (01 (B) ) 
[00 18] ^LX. K^>fx./^>':^i£. '^xv hx 40 

-.i-yf^izX ->xmkm 1 0 4 Srx -/^y^^h. 

i)m\tii-^tX^y't>^i:t5ZKc-)Xii. ^com^X' 

f)^h{i. immizmht.x'j^-/^yy't^ztffSitL 
\\ z.(^mzitKmiimi on^xx/y^ mmi o 
5\,zwhii,tzmmcorm<r>imm{y>( hmttR) 

tmrnioAimiti^ii-^^t-t^iSr^icti^^x. 50 
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K7>rx./^y^S^rffll^^J«^tC(l. 7-y3^* (M;e_ 
{JfNFs , SFe ) ^OXy^y^j^yx^ffll^T, H7^ 
x.y^>'^^*>C'S:;e.{f, K^bI^3!^T'J>-5.te«Kl 0 4 

^yi^/i^. i^it^^ycoj^ y^y^\^~hii+^frz4^^ 

i^coX'tmmi 0 4$r3l«Wt3x.7f-yrT^^, 
[00 1 9 ] r^i-y Nx-/^y^lCi5V^T<i. 1 
/ 1 0 0 7 y K^07 y K^COX f--^ > h S-fflV^itif 

Kjiyi-y^^tihtK watTJi-^^^j^. mt^y^ 

««R1 0 4^iM^ft^(cx^y^>':r-C$^. (HI 
(C) ) 

[0020] -e^OSfc. RffiK^fciftJl 0 7?:|^*-t-&, x 

yi^^ryvbLxit. m^(r>mWi. mut. mm. m 
mi<^m^i^«tL\*K Lt^L. mz. mtity 

to. ^zx\ 2fs:%03(^^iv^T(i. ^(^^<r>xnxy^ 

hSffiC3-'l 0%cOJB^at, WB?, ^8gW^''^^ii:^v:x 

X.y^V IgSOiPMiJ J; i;^±® tcv ^ 'J ^co^ffig^^b 
!|^10 8$:a(-tT*i<i:a»'\ C:o|»ffil!>fbXgtci3V^ 
X\t. nMmm<r>p\\\t2V}±. »iL<(i3KLt. $ 
i^tc»*t<(i6. 9-7. It-ThtX^^. ^C7)J:^ 

[002 1 1 liS-r^^li. y^U -VM^RISK-ft^^tico 

coKffiKfl:* 1 0 8{i^?LaffiSK{bft 1 0 7 i: y>f h 
1 0 5 corat::fg«$fi^ c: t Tht. X^coJSK^ 

cox y^A- VbtCi5V^T«i, ^?iafilffiKfl:«!!COX y ^ 

y^u- h it^^ 'J -^(®fiiS?^l:!B9^7)x yi-yri^- h co 

1 om:iii'ej>-5>. t^v:;t?»oT. ^^'j^commmim 

lOSii. «^»E^c7)X'y-^r>'^T(i^^«M^wXvf'> 

I. imi (D) .(E)) 

[00221 tlX^OXSici , y>r MSScOTMtC 
SRWt::lfe»» 1 0 4 c7>-g5 (UT. CixSr^M htfcS 

^l. ^LX. Coy^b»»Kl04' (i. thii: 

1 0 7<oTfflcc^RtLT^^/^coT\ y 

^ h«ffil 0 5. A 'J A-^ffigS^tW 1 0 8cOTfi8<^A 
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[00 2 3] zcommxumLtz^mLKapm^T^ 
110. 11 st^m&^fih. -If. y-i hi6» 

HI 04* 3!>^fftt-t«>««T'*i. Cicoy-^ b»fe»«t+tc 
^mSL<^TM'^W& {lSimKT^mnW&) 111. 

1 1 itm^^ixh. mmcmr-imw&i 11.11 

2fc]S«JKc0^tt«5«Wl 10.11 3t<^T-m^WJi 
coai^Ji. »e»Hl 0 4co»$^CJ:':)TS^(:-5>*«. » 
0. fr*co:fr:i>^/jN$t^ i/s:, h« 

tit nm^j:^iti:mtth Z t l,zj:nXT-Vmcr>m\t<t 

&^K3lli!T+^i-T'*«>. {01 (E) ) 
[0024] 

04* iO«8Sl 0 9tS»tam« <HRD) 1 1 2C0ttS 

SI 1 7i:tim-^^^^ztti^T^i>. meiZTjkLfz 

iiSf/bxmnTh-yfztfK ^^^^(ciJv^Tii, mmmt 
moicomit. Rfli»fl:«s cjioT^ 30 

[00 2 51 lSi<^xmt-hi,mhi)-^^Xo 

. ^*6tt H- yi/c7)jLmmnmz 1 ig-ci) o -c 

^Zti)^Bt^j:'^X\^tz. Lt^l.ftff. HRDcO* 40 
tt » ^ C: h 3&^' T § ^ fc I ^ 3 ;^ U h t fiWrl* o T V % 
^Wtr?g«S*i-5»0. 1--1 jLtmlS^oHRDi:. y-:^ 

[00 2 6] ttz. *:^tCi^C^TIi:SllcOl©SKfl:tt 

^o«Sria4;3^'r. Mitf. >(^yv-\^y^m iT 50 
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[0027] Lrzti^->X. 04 (A) (CTF-^-iotC. ^ 
mcoy^ MtS4 0 1 i^FiBKc»ffiK^l:«!4 0 2(0 
K 108(l**je) C0S$ (Wx(f800A) ;b<«1tJi 
4 04i:PimKcoJ¥$T^tL<f. M£a4 
0 1 <OiSS^4 0 5 t S5ffiSi^tt«!lS«4 0 7 <7)5ag54 0 
6i)m^j:0i>'^-r. mtH>t^j:\^^~m^tKci>. EI4 

(B) £7)i:9tCffiffiK{l:«54 0 2cOl?$/?-5, mtl:f3 0 
^ ftEffi^7)J8a4 0 5 t^»8i^tt!t*llB^cO«$P4 0 6 
tcBffiKfl:!|%i4 0 2ay^^m^^ < ^xtil^. hmt 

t^c-S). C:<7):t-^^'-^•yr<i. 04 (D)<;0j:3(iy 
>f btBffi4 0 lcomccffiffiKft«!*^'#«t=0:i^«SiT' 

[0 0 2S]-mz:^y-^ vh^mr\,±. ^l7[^'J-9 

[00291 :t->'<-7 'y7*«H5c0t><7)T'mjec0^ 9 
^J:7tl •/h^^rV^rcohy yy'\tZXh^imWyt. t 

xcommmmzhib^^f^tL^TFT {v^-^^<-tf 
T) tciiirLTv^^. mmzim^hTFT^mA (a) 

[00301 
[|I«I0I|] 

C3i*SMi :) miiz:mmmt:^-r. t-r. mwL o 

— r.y^^7059. 300mmX400TnmtL<i±l 
OOmmX 1 00mm) 1 0 1 itCTifeKfllJK 1 0 2 i: 
LTJf^ 1 0 0 0-3 000AcoK<fc^KS:»*L 

tz. z<7)m<m(omAiomtLxii. »*»ffl^+-co 

[003 1] ^<r>ti^ r^xvcvD^LPCVD^ 

tCi':>T^fB^«?^*RSr3 0 0-5 0 0 0A. 4fiU< 
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ti500-l OOOAtfcRL. Ztli:. 550-600 

J: oT* $ 7 0 0-- 1 5 0 0 AcOK<t?i* 

[0 0 3 21 ^cr>m. »S 1 0 00A^3umcr)T)\^^ 
-^M. ( 1 wt%OS i . t>L<(iO. 1—0. 3wt 

Ocp) ^;^try=7-hS(ci':>TmL7t:, 7*^-1^ 

RSffi^tffitcioTff^lOO-l 
0 0 0 Ac?^S^bT/U^ :^'>AR$:«MtC?e*LT:t5 < 

aSKYtXStciJV^r. ^7LSI»ffiKfl:«jSrffl!ffio;^(c 

^:-KtZX.y^y^L. y>f h^ffil 0 5VX^^«I10 
6tLf^* (01 (A) ) 

mtL. 3 0 0 0~6 0 0 OA. {«;L(jr. ff $ 5 0 

0 0 Aco^mmmi 0 7 ^m&tfz. mwstitit. 3 

-2 0%*^:^xyB?t>L<<lv'3'>K. ^^nA 

-C(ipH = 0. 9-1. 0<7)i^jL^»SSa (3 0X:) « 
t-IKE^rl OVt 2 0-4 0«-. ffiaSMtLAc. R 30 

1 (B) ) 

[00 341 -^^Oa. F7'Yx.y^>'^&tCJ:-:»'CKfl: 
^JRl 04^Xv^>^Xt:'::. Z<OJi'/^y^iZ:^^^ 

'^i.z^:^ztffimm'chh. mm. x-y^y^*;^^: 

fCCF4 ^ffim-tixlflftffi»fl:«9tix.y'f-y^^$ix 40 

K{«t3RlRl 0 4c7);E^*«x.yf->'^$ii^>. 
^-n.WfSaK^bW l O 70T<^»fl^K l O 4 ' (ix 

yi-y^^ix-ri^zn-^fz. mi (c) > 

[0 0 3 51 |fi/ttJ»af?K+tcfev^x. y-f h« 

gictea^eninL/L'. ^m^t. 3-1 o%^a5Jtt. ai 

88. iBK*^*iix?tpH=6. 9—7. KOX^^Uy^ 
/Wa-;ury^-TS«$:ffl^^3t. ?sac7)ia«(±i o-c 

mi OSf)>m&^ttfc. BffiKfbttl 0 8iO)?S(±EP 50 
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1 0 

Jomfflwitt^L. BljDlEffj&n 5 0VC'2 0 0 0AO» 

mmmi)m^^iirz. sfiaft^kfti o8coifSiia4 

•yr<7)^l=$tIJ:oT^L7^3!?^ BOOOAULLOff 
SoR3fi^^a$r^#^ 2 5 0 Vm:t0^«l3t?>'ie« 

-c* 0 . TP T<7)!^(i«i^» ^ star-f 3 0 0 0 A 

1 5 0ViT'±^S-a-. jfi«a:-ri»R«Kfl:JRl 0 8C0 
15$(rJ:oT«ff^a$tRL;^. (mi (D) ) 

(00361 ^coiii. mm. s^ss. ^^comst^m^^x 

a«B!^l:!ftl 07$:Xvf-y:?^t/::. Clcox-yf^y/X' 

ti»SKfl:fti 0 7co;v*^'x.yf->^^$n. x^y^y;^ 

U-h(i*^6 0 0A/*-C'*-:>/c. ^<r>T<oy^ ht&gk 
M104' (i^coi^SfffL/c. -eUT. >f;tyH-t: 
y:/St::i:'5T. TFTco^ttS 1 0 3(c, MES 

AL. {y-x/FP-Yyiga) 1 1 

0. 113. Sa£n?rtt!R5«ttc 1 1 K 1 1 2^m&L 
fc, H-t:y^;?!fXt LT(i7:rX7 >f y ( PH3 ) 

misR^m^-t^^Ziti^rtiyy <B2 He ) ^ H-tTV^ 
^'XtLXm^^tiifX\>\ K-Xfi«i5x 1 01^-5 X 
1 Oi^cm-2. iDa[X^vW^-iil 0 — 3 0keVhL 
^C7)f4, K r Fx^r>'-7-U'-if'- («:^24 8n 
yNVl^;:^S20ns ec) ^m^LX . SttS+t-* 

[00371 SIMS (z.^^ ^rysi^^fS) 

tci k . |g« 1 1 0 . 11 3 co^l^ttiBsfiRKii 1 x 1 0 

20-^2 X 1 Oil ia«l 1 1 . 112T'(ilXl 

017 — 2 X 1 018 c m-3Tj>o^. H-XMaacCti. 
B9*t±5x 1 01*— 5 X 1 Oi^cm-^ tlfc#(i2xi 0 
13-^5 X 1 01* cm-2T*>-:>/::» <1^0itv^<iy^ 
R104* c7)^*l(rJ:-^Tl,/:i^$iX3tcOTJ)oT. — 

:^ttfiJfil«^^t^cl:0O. 5— 3tff:^^<^:^- (01 

(E) ) 

[00381 &mz^ ^®c«raie»w 1 1 4 i: lt. 

C VD^tC J: oTR^ft^K^ff S 3 0 0 0 Xm^L 

fi£t. r/W^::^'>AStft «ai 15.11 6$rmL 
^. Sibt::2 0 0-4 0 0X:-C*«Tx-/U$riorni:^ 
UUitiJ:oT. TFTjti^^Six^c. (121 

(F) ) 

[0039 1 BltC^L/vT^ft^fflV^T. ltt^O*«J: 

tc1S»c7)TFT^mt?t:0«^r0 5 (A) frc^^. CL^ 
MXiiTFTiiTFTl— 303 0$:^^t:r^. TFT 
li:5j:l/2tiH^^>'N'-TFTi: tXfflv^i^>fti» tco 
•C. El 1 <7)f^SK{btt 1 0 8 C3ffi m^^mitl^ 5 0 1. 
5 0 2C0JJ$^ 2 0 0-1 000 A. «;c(f 500AcO 
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1 1 

m^i^<^tL. m=^. MEffii:iS»a«« (HR 
D) i)<^~/<-yyrt^j:tXolzLti^ l3Ti±. TF 

tt:. TFTloy-X^lSiSU. TFT2C0KU^>' 
i:'SMizmi^tX . CMOS>f y/^'-:^^^(:^J:■5(Ifl^ 

J: d C M O S mcomK t -ttili 

[0040]— TFT3<iB*TFTt LTffll^^ 
n^i^cOVhO. KffiK^l:tt503S:2000At*< 10 
LT. ^7-fe*/h*t« (04 (B) (cm) tL. 
i^^SrWML/::. TFTB^oy-X/FW-OitffcO 

-:fir(iiTOcoB*«tt5 0 it3»«$ixTv^^.. ci^o 

Ti3W;rj:i^» Kcis. TFT liJjzlXTFTSJiN^-v 
^;PSTFT, TFT2(iP-f ^^/l-MTFT-C*)«>. 
[004 11 CI?ttM2D ia2(C*:*ttW?:^. * 

9) 2 0 1±(c3liSWlcO (A) - (C) OlS^rfflV^ 20 
TifeKflJR2 0 2 , fe«tt^*^(t«« imtli 
) 2 0 3 . hi^]K2 0 4 . 
(if S20 00A-l/im) ^zXhV^ Ml 

ffi2 0 5 ty-f h«ScO(Hffitc^7L«i?^K«Bt'ft:«! (ff 
$3000A-l>um. MxtfSOOOA) 2 0 6 
ALfz. (02 (A) ) 

-eLT. mi^mi tmmi^z^^'j^mcof!^^ 1000-2 

5 00Acr)PBSKfl:«!l20 7^?^«L?^* (02 

(B) ) 

10 0 4 21 ^hi^z(n^^wmmmsti\:m2 0 7 30 

>^^^i:t"C. *?L«»ffiKfl:R2 0 6S:x^7f-i^7'l^ 
Ltz. -eeoa. y^ hUttS? (20 5. 2 07) 
y^ b*fe»|R2 0 4S:VX^^fcUT'f :t>'K-t:y^& 
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i^. z.<nji.-f^y^x^x%h. --n. ±wmmx 

$>«»iift^:5^>2 1 3. 2 14tix-/^>'^$ii^rv>c0 

(02(E)) 
[0049] fkmz^ 02 { F ) ^3^TJ: 3 (3. 
Sfai««*l 2 1 7 t . CVD^(c:J:oTK^b^«R 
^J|[S20 OOA— 1 Atm. W;t<f. 3000A^fi£ 

T^T<n^/—X/YV^y\iZZiy99Yit^—lV^'B 
fitt. T/U5-'>AS«-«ffi2 1 8. 2 1 9Sr2 0 0 
OA-lAm, fi?lttJr5 0 0 0AcOJS$tC?gtfct3t. * 

^jii^-it^ ^ VTA 0 . T/i- a - t c7)^^ffi<^)$stt 



Page 7 (RForde, 04/02/2001, EAST Version: 1.G1.0015) 



1 3 

8. 2 1 9i:afb«5ia«2 1 3, 2 I 4<^mz/<'J^r^ 

■n. iis&wv^mimm2 09.21 o-cii 10-100 
[00501 ^^misumxu. i&&SiT-¥k^m)^2 1 1 1 

>f h««R2 0 4OS|g»2 1 5i:Sa!S^tt!|^3^i*2 1 

otmmpf^vmmf&2 1 iio«fl2 1 6S-ttis-aif 

Lih. nmzZ(7)1^Sli2 1 5h^SKifl:ft««2 1 
^WBS-S:-t*:L467^tSII. 04 ( a ) - ( D ) (c 

[005 ni22(Z^L7^#SSrffiv^T. IttcoSfiJi 
(c«aa:iOTFT€rmL7::«S:lI5 (B) ii^-f, cct) 

mT\±TFTliTFTl'^3c0 3'O^mALtz, TFT 
lib*J:l^2(iH^>f>''<-TFT^ LTCMOS{bL7t:« 
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Tv^-s, z<DXoifZJ^mst'imir>m^^s^ihi>zii^ ^ 
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